Q\\\w Stony Brook

University

CME Baseline for RHIC Isobar Run

Shuzhe Shi  (Stony Brook University)

In collaboration with:
Dmitri Kharzeev and Jinfeng Liao



expectation of the baseline failed

1.02  STAR Isobarpost-blind analysis, Vsyny = 200 GeV, Ru+Ru/ Zr+Zr, 20-50% -
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 what causes the difference in background?
* what the no-CME baseline should be”
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what is the appropriate baseline”

1.02  STAR Isobarpost-blind analysis, Vsyny = 200 GeV, Ru+Ru/ Zr+Zr, 20-50% -
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outline

what is the appropriate baseline”?

 what can we learn by relooking at the experimental results?

 how phenomenological simulations can help providing the baseline?



finding the appropriate baseline

0.50—

<
™~
V)

Ntrk X A”}/I 12/V2 {EP ,TPC}
= =
L ~
N -

0.30}

BEa T
- 0.0583In(Nyy) +0.184/% ¢

data: re-plot [2109.00131]

RuRu, ZrZr -
. | T | o
10 20 50 100 200
Ntrk

non-trivial centrality-dependence of the

proportionality coefticient

AY112.pkg X

Vo

02

Nch




050~

O
™~
V)

Ntrk X A”}/I 12/V2 {EP ,TPC}
.O -
oS ~
N -

0.30}

data: re-plot [2109.00131] j

RuRu Zrr —

50 100 300
Ntrk

assume system-independent trend:

s

A7’112

(N Ay 1,/ v5)/line

02




02

CME expectation: Ay, ,|Ru] > Ay, ,[Zr]
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CME expectation: Ao|Ru] < Ao[Zr]

l[assuming that background depends only on multiplicity]
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CME expectation: Ao|Ru] < Ao[Zr]

l[assuming that background depends only on multiplicity]
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what we learned from hydro simulation



multiplicity distribution IMC Glauber only]

data: re-plot [2109.00131]

04

1.15—

1.10—

1.05)

P(Nux)[Ru] / P(Nyx)[Zr]

----- WS1
£
............ WSO § .ghg
.

————— DFT1 s
y

............ I):J“() ¢ I
I

l

¢ g

; f

—

? 5
gadd88888354555,,%

m—— —

A S S
N
N

107 Zr+7Zr
LU R I I B B ..
0 100 200 300 400
Nk 1.00—
$
blue: SLy4 DFT N e 095:;,.
req: WS _(|)' - '1(|)0' - '2(|)0' - '3(|)0' - '4(|)0'3'"'- -

dot: spherical Nk
dash: deformed, same R and a as dotted lines

solid:  deformed, new R and a to fit (r), (r*)

100 200 300 400
N trk

50!



multiplicity ratio
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centrality determination based on the STAR Ny ,-cut
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elliptic flow ratio [MC Glauber + hydro + hadron scattering]
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needs further fine-tuning
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(extra) centrality dependence of background properties
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(extra) centrality dependence of background properties
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(p7)-dependence of background [hydro+CooperFrye+resonance]
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(pr)-dependence of background [hydro+CooperFrye+resonance]
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a new baseline
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a new baseline
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can the exp. result be understood by no-CME baseline?

experiment: inconsistent with pure background
expectation in non-central collisions ---> CME?
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a new baseline [if (pr) is measured]
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what else can we do?



multiplicity ratio
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elliptic flow ratio
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summary

* non-CME baseline in isobar collisions is different from unity

* the multiplicity difference is understood theoretically

» simulation shows (p;)-dependence of background

e present analysis is inconsistent with pure-background expectation, and
indicates room for CME in non-central collisions where magnetic field
should be present

* more experimental and theoretical work is needed



Take home messages for experimentalists:

. difference in (V) and (v,) can be eliminated if applying
identical NV, -cut & v, selection, for both systems

. As°%€ and Ayffzg depend on radial flow --- need to compare (p;)
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